Melatonin reduces cerebral edema formation caused by transient forebrain ischemia in rats.
Reduction of cerebral edema, an early symptom of ischemia, is one of the most important remedies for reducing subsequent chronic neural damage in stroke. Melatonin, a metabolite of tryptophan released from the pineal gland, has been found to be effective against neurotoxicity in vitro. The present study was aimed to demonstrate the effectiveness of melatonin in vivo in reducing ischemia-induced edema using magnetic resonance imaging (MRI). Rats were subjected to middle cerebral artery (MCA) occlusion/reperfusion surgery. Melatonin was administered twice (6.0 mg/kg, p.o.): just prior to 1 h MCA occlusion and 1 day after the surgery. T2-weighted multislice spin-echo images were acquired 1 day after the surgery. Increases in T2-weighted signals in ischemic sites of the brain were clearly observed after MCA occlusion. The signal increase was found mainly in the striatum and in the cerebral cortex in saline-treated control rats. In the melatonin-treated group, the total volume of cerebral edema was reduced by 45.3% compared to control group (P < 0.01). The protective effect of melatonin against cerebral edema was more clearly observed in the cerebral cortex (reduced by 56.1%, P < 0.01), while the reduction of edema volume in the striatum was weak (reduced by 23.0%). The present MRI study clearly demonstrated that melatonin is effective in reducing edema formation in ischemic animals in vivo, especially in the cerebral cortex. Melatonin may be highly useful in preventing cortical dysfunctions such as motor, sensory, memory, and psychological impairments.